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Redescription of Type Specimens of 
Bryozoan Stigmatella from the Upper 
Ordovician of the Toronto Region, 
Ontario 


Abstract 


The type specimens of the bryozoan genus Stigmatella from 
the Upper Ordovician rocks of Toronto and vicinity, origin- 
ally described by Parks and Dyer (1922), Dyer (1925), and 
later restudied by Armstrong (1945), are redescribed and 
refigured according to present day standards. The specimens, 
representing eight distinct species or varieties, are located in 
the Department of Invertebrate Palaecntology of the Royal 
Ontario Museum. This fauna has not been recognized in local- 
ities outside the Toronto area. The emended descriptions and 
improved illustrations may lead to the discovery of the faunal 
assemblage elsewhere in regions where it might be expected 
to occur. 


Introduction 


The Upper Ordovician rocks that underlie Toronto and vicinity belong to 
the Georgian Bay Formation (Liberty, 1969). Formerly two formations 
were thought to be present. They were classified, in ascending order, as 
Dundas and Meaford and correlated respectively with Maysville and Rich- 
mond of Ohio. Bryozoa are abundant in these rocks. This fauna was des- 
cribed and studied by Parks and Dyer (1922) and Dyer (1925). Armstrong 
(1945) restudied the genus Stigmatella. The new species or varieties desig- 
nated by the above authors have not been recognized from outside the 
Toronto area owing to the brief, outmoded descriptions and poor illus- 
trations. I have undertaken to redescribe and refigure, according to present 
practice, the type specimens designated by the above authors. These speci- 
mens are located in the Department of Invertebrate Palaeontology of the 
Royal Ontario Museum. The more detailed descriptions and improved 
illustrations may lead to the recognition of the fauna in rocks of similar 
age in localities elsewhere. 

My paper (1970) dealt with the genus Hallopora Bassler (1911). This 
study deals with the presently known species of the genus Stigmatella found 
in the Toronto area. One variety referred to, S. catenulata diversa Parks 
and Dyer (1922), was redescribed and refigured by Fritz (1971) as Meso- 
trypa catenulata diversa (Parks and Dyer). In my opinion the term variety 
or subspecies in palaeontology, especially in rocks as old as the Ordovician, 
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has no genetic significance and should not be used. But in view of the 
limited material at present available, I have redescribed and refigured the 
Stigmatella types with the nomenclature formerly proposed. It is almost 
certain that other specific variations occur in the rocks in question. In sup- 
port of this premise further careful collecting throughout the formation 
would be necessary. 


Materials and Methods 


The type specimens of eight taxa of the genus Stigmatella are redescribed in 
the following order: 

Stigmatella catenulata var. A Parks and Dyer (1922) 

Stigmatella halysa Armstrong, 1945 (= S.catenulata var. B Parks and 

Dyer (1922) ) 
Stigmatella halysa crassa Armstrong, 1945 (= S.sessilis crassa Dyer, 
1925) 

Stigmatella halysa erindalensis Armstrong, 1945 

Stigmatella crenulata Ulrich and Bassler (1904) 

Stigmatella hybrida Dyer (1925) 

Stigmatella personata lobata Dyer (1925) 

Stigmatella vulgaris Parks and Dyer (1922) 

In addition to the above species, three other forms of Stigmatella were 
described by the early writers: 

S.alcicornis Cumings and Galloway (1913, p. 436) 

S.cf.clavis (Ulrich, 1883, p. 161) 

S.lambtonensis Parks and Dyer (1922, p. 14) 

S.alcicornis was identified by Armstrong (1945, p. 150) from a single, 
poorly-preserved specimen. My examination of the specimen leads to the 
conclusion that the species is indeterminable. 

LOCALITY—Humber member, Dundas Formation at Humbervale quarry, 
near Toronto. 

TYPE—Plesiotype ROM 118Q0nr. 

S.cf. clavis (Ulrich, 1883, p. 161). The identification by Parks and Dyer 
(1922, p. 16) was based mainly upon external features of three specimens, 
in each the zoarium being chub-shaped. Armstrong (1945, p. 151) sug- 
gested a relationship with S.halysa. Additional material would be necessary 
to validate the species. 

LOCALITY—16-foot level, Humbervale quarry. 
TYPE—Plesiotype ROM 1183nrR. 

S.lambtonensis Parks and Dyer (1922, p. 14). The authors based their 
diagnosis upon a single specimen now known to represent a species of the 
genus Dekayia Armstrong (1945, p. 153). Vertification of this identification 
is possible only when further specimens are recovered. 

LOCALITY—S-foot level, old shale pit, Lambton, Ontario. 
TYPE—Holotype rom 1090. 


External features of specimens were examined either by the naked eye 
or with the aid of a hand lens. Microstructure was determined by means of 
thin sections. Mensuration for the number of zooecia in 2 mm in the inter- 
monticular areas and the measurements in mm of maximum zooecial aper- 
tures in the monticular and intermonticular areas were carried out with the 
aid of a binocular microscope and a micrometer scale calibrated to 0.01 mm. 
The number of entire acanthopores in | mm? and the number of entire 
mesopores in 1 mm? were obtained by using a compound microscope and a 
reticle calibrated to 1 mm”. The mean, standard error, and standard devi- 
tion were computed on a Monroe 990 desk calculator (Monroe — The Com- 
puter Company, Orange, New Jersey). Student’s t-test was employed to 
show significance of differences between means (Simpson ef al., 1960). 


Systematic Palaeontology 


Order TREPOSTOMATA Ulrich 1882 
Family HETEROTRYPIDAE Ulrich 1890 
Genus Stigmatella Ulrich and Bassler, 1904 


Ulrich and Bassler’s description of Stigmatella follows: 

“Zoarium variable, ranging from incrusting to irregularly massive and 
ramose. Zooecia angular, rounded, or irregularly petaloid, the shape depend- 
ing upon the presence (or absence) of mesopores and the number of acan- 
thopores. Typically the zoarial surface exhibits at regular intervals maculae 
or spots composed of mesopores, although in some species the usual monti- 
cules or clusters of large cells occur. Acanthopores always present but 
variable in number, intermittent, developed chiefly in narrow zones, some- 
times inconspicuous but more often so numerous as to give the surface a 
decidedly hirsute appearance. Mesopores, when present, developed in ma- 
ture regions only, their number being variable even for the same species. 

“The zooecial tubes have thin walls in the axial region and these become 
but slightly thickened in the peripheral region where a few unusually deli- 
cate diaphragms are inserted. In vertical sections the walls exhibit at rather 
regular intervals in the peripheral region thickenings somewhat situilar to 
those occurring in Stenopora. These thickenings occur aproximately at the 
same height in the walls, and tangential sections through these zones give 
the full development of acanthopores. Minute structure of walls as shown in 
tangential sections, of the type that characterizes the Heterotrypidae.” 


Type species — Stigmatella crenulata Ulrich and Bassler, 1904 
Stigmatella catenulata var. A, Parks and Dyer, 1922 


(Fig. 1B, €) 


Stigmatella catenulata Cumings and Galloway, 1913, p. 437. 
Stigmatella catenulata var. A Parks and Dyer, 1922, p. 13, pl. 3, figs. 1, 2. 
Stigmatella catenulata Armstrong, 1945, p. 150. 


Cumings and Galloway’s description: 

“Zoarium robust, subramose, 1.5 to 2 cm in diameter and 5 or 6 cm long. 
Surface nearly smooth, with low, round monticules or large maculae, com- 
posed of mesopores and large zooecia. Zooecia subcircular, with medium 
thin walls. Mesopores are usually restricted to the clusters, but sometimes, 
on immature branches, there may be a small area in which mesopores are 
numerous. 

“Tangential sections show the zooecia to be subpolygonal and thin 
walled, with a light-coloured intermural line; 9 zooecia in 2 mm. Where 
there are mesopores the zooecia are smaller, but there is the same number 
in 2mm, including mesopores. The acanthopores are small but conspicuous, 
about half the size of number 1, that is, 1/40 mm in diameter, about 10 in 10 
zooecia. They are situated at the angles of junction of the zooecia and never 
inflect the zooecial wall. Mesopores are usually few or absent in sections 
near the surface, but occasionally a section will show a region of numerous 
mesopores, especially if the section is deep or taken from an immature 
branch. 

“Diaphragms are absent in the axial region and there are only one or 
two in the mature region. The zooecial walls are only slightly thickened in 
the mature region, which is 2 or 3 mm in depth. The chain-like mesopores 
are the noticeable feaure of longitudinal sections. They begin in the sub- 
mature region and ordinarily do not reach the surface. Where the dia- 
phragms cross the mesopores there is a constriction, giving to the mesopores 
the appearance of chains or strings of beads. The zooecial walls are nearly 
straight or only slightly flexuous. 

“This species is evidently most closely related to Stigmatella interporosa 
Ulrich and Bassler, which it resembles, but it may be distinguished from 
that species by its more rebust [sic] habit of growth, thicker mature region 
and less numerous mesopores and greater development of chain-like 
mesopores.” 

Parks and Dyer’s description: 

“Species of Stigmatella showing distinct chain-like mesopores are of 
frequent occurrence in the rocks at Toronto. The only species in which the 
character is pronounced are: S.interporosa Ulrich and Bassler, S. sessilis 
Cumings and Galloway, and S.catenulata Cumings and Galloway. All of 
our specimens are distinct from S.interporosa as the great development of 
mesopores characteristic of that species is not seen. One of them resembles 
S. sessilis, and three others approach so close to S.catenulata that they are 
included in that species although varietal differences are marked. 
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Fig. 1—Stigmatella halysa crassa Dyer, holotype ROM 1292HR. A. Longitudinal 
section, 30. Stigmatella catenulata var. A Parks and Dyer, holotype ROM 
1087HR. B. Longitudinal section, «30; C. Tangential section, x30. 


“The first type which we may cail Variety (A) approaches most closely 
to typical S.catenulata. The zoarium is irregularly ramose, with flattened 
branches which appear to be hollow. An average branch is about 15 mm by 
8 mm. The surface is marked by very small and inconspicuous monticules, 
2 to 3 mm apart. 

“Tangential sections show groups of larger, thin-walled, polygonal zoo- 
ecia to the number of nine in a space of two millimetres, and areas with 
considerably smaller and more rounded zooecia with frequent mesopores. 
As many as twelve zooecia were counted in the space of two millimetres. 
Sections very near the surface present almost exactly the appearance of 
Cumings and Galloway’s figures except that the acanthopores are not rigidly 
confined to the angles of the zooecia. Sections at moderate depth show 
scattered large acanthopores; many of them not at the angles of junction, 
and strongly inflecting the zooecial cavity. Sections cut at a still deeper level 
are almost devoid of acanthopores. 

“Vertical sections show that the tube walls increase very little in thickness 
towards the surface and that the characteristic chain-like mesopores are 
well developed. Diaphragms in the zooecial tubes are of rare occurrence. 

“This variety differs from the type only in the character of the acantho- 
pores and in the more rugose surface.” 


Emended description 


EXTERNAL FEATURES—Zoarium a small, somewhat fan-shaped growth en- 
crusting crinoid stem, height 27 mm, width at base 9 mm, width at summit 
21 mm, maximum thickness at mid-height 14 mm. Surface elevations, with 
basal diameter 3-5 mm, represent aborted branches. Small monticules occur 
at intervals of 2-3 mm. 

TANGENTIAL SECTION—Zooecial apertures angular in deep sections where 
wall thin; subangular to subcircular, at times nearly circular in sections near 
zoarial surface where wall thickness and in places slightly inflected by 
acanthopores, mostly 8—11 zooecia in 2 mm in intermonticular space (Table 
1); zooecial walls in deep sections 0.01 (or less) to nearly 0.02 mm thick, 
toward surface 0.02—0.05 mm thick, to 0.07 mm thick in monticules, wall 
concentrically laminated, median band commonly light in colour. Mesopores 
few to relatively numerous (Table 1), mostly triangular to rectangular and 
often in pairs. Acanthopores moderately abundant (Table 1), locally in- 
flecting, 0.01—0.06 mm in diameter, with central lumen surrounded by 
dense, concentric laminae, from four to six located at junction of three 
adjacent zooecia. Monticules with larger zooecia than in intermonticular 
areas (Table 1). 

LONGITUDINAL SECTION—Zooecia generally subprostrate for a short dis- 
tance from base, then straight to surface, where they open at right angles or 
nearly so; walls mostly straight, monilae rare; wall thin in axial region, thick- 
ening from base of peripheral zone; laminae of wall sharply convex outward, 
diverging from line of demarcation at moderately low angle and passing 
into diaphragms. Diaphragms horizontal, rare, but owing to crystallization 
others may possibly have been destroyed. Chain-like mesopores prominent 


throughout. Acanthopores in both axial and peripheral zones, lumen sur- 
rounded by laminae, convex outward, diverging at a low angle. 
REMARKS—The small, somewhat fan-shaped, encrusting zoarium readily 
distinguishes this variety from S.catenulata Cumings and Galloway (1913), 
which is a robust, ramose, non-encrusting form from the Richmond, Cuts 
10 and 11, Harmon’s Station, Indiana. Externally S.catenulata var. A more 
closely resembles S.incrustans Cumings and Galloway (op. cit.) from the 
Richmond, Cut 17, Weisburg, Indiana, but is distinguished from that species 
by smaller zooecia, fewer diaphragms, and more numerous mesopores. 
Furthermore, both S.catenulata and S.incrustans are found at a higher 
horizon than is the present variety. S.catenulata var. A is related to S.catenu- 
lata var. B Parks and Dyer 1922 (= S.halysa Armstrong, 1945) and also to 
S.sessilis crassa Dyer 1925 (= S.halysa crassa Armstrong, 1945), which 
occur in associated rocks. Significant differences are indicated in Table 1. 
In that Stigmatella catenulata var. A differs from known species or varie- 
ties, it should probably be given the rank of species, but I hesitate to create 
a new taxon on evidence provided solely by the holotype. 
LOCALITY—Dundas Formation, Humber Member, Upper Ordovician, 
Lambton, Ontario. 
TYPE—Holotype ROM 1087nR. 


Stigmatella halysa Armstrong, 1945 
(Fig. 2A-D) 
Stigmatella catenulata Cumings and Galloway, 1913, p. 437. 
Stigmatella catenulata var. B Parks and Dyer, 1922, p. 13, pl. 3, fig. 3. 
Stigmatella halysa Armstrong, 1945, p. 153, 154, text—figs. 5, 12. 


Armstrong’s description follows: 

“Zoarium incrusting; type specimen encircles crinoid column for at least 
90 mm; maximum thickness 22 mm; resultant form somewhat cylindrical, 
tapering slightly to each end; surface nearly smooth, but showing some 
inconspicuous, low rounded elevations spaced irregularly; zooecial open- 
ing in elevations slightly larger than elsewhere. 

“Two sizes of zooecia in tangential section; larger 8 in 2 mm, smaller 10 
or 11 in 2 mm; openings circular to subcircular, walls moderately thick. 
Acanthopores numerous, about 10 in 10 zooecia; mostly in angles of 
junction, but found slightly inflecting walls of zooecia; size no. 1 in Cumings 
and Galloway’s scale, that is, about 1/20 mm in diameter; central lumen 
clear, about 1/75 mm in diameter. Mesopores rather common, suggestion of 
aggregation in one spot in type. 

“Vertical sections indicate zooecia have thin, straight walls with char- 
acteristic periodic thickenings; featured by chain-like mesopores beginning 
at mid-radius, continuing to periphery of zoarium; number of ‘links’ 4 to 15. 
Acanthopores numerous, traceable almost into axial region; diaphragms 
sparsely developed, tending to appear simultaneously in all zooecia; no note- 
worthy peripheral thickening of walls. 

“Parks and Dyer (1922) recognized this form as S.catenulata Var. B. 
The specific name has been given in recognition of the characteristic chain- 


like mesopores. This species resembles S.catenulata from which it may be 
distinguished chiefly by its habit of growth, and by the size and distribution 
of acanthopores, which in S.catenulata are small, inconspicuous and re- 
stricted to the angles of junction of the zooecia.” 


Emended description 


EXTERNAL FEATURES—Zoarium cylindrical or pipe-shaped, 90 mm long, 
overgrowing a centrally located crinoid stem; maximum thickness of en- 
crustation 9 mm. Surface eroded but small monticules still visible, 2—2.5 
mm apart when measured from centre to centre, and consisting of larger 
zooecia than in intermonticular space. 

TANGENTIAL SECTION—Zooecia angular in deep sections where wall thin, 
subangular to subcircular near surface where wall thicker, usually 8-10 
zooecia in 2 mm in intermonticular space (Table 1); zooecial walls in deep 
sections 0.01 mm (or less) thick, 0.02—0.05 mm near surface and slightly 
thicker in monticules, the wall concentrically laminated with light-coloured 
central ring. Mesopores few to moderately numerous (Table 1), in monti- 
cules often in clusters. Acanthopores relatively abundant, 0.01-0.04 mm 
in diameter, five may occur where four zooecia in conjunction, some slightly 
inflect the zooecial wall. Zooecia in monticules larger than those in inter- 
monticular space (Table 1). 

LONGITUDINAL SECTION—Initially zooecia prostrate, then curve broadly 
and later straighten to intersect zoarial surface nearly at right angles; zoo- 
ecial walls straight, thin in axial zone where monilae appear at regular 
horizons across section; walls thicken slightly from base of peripheral zone 
to surface; wall laminae sharply convex outward, diverging from median 
light-coloured band at moderately low angle and passing into diaphragms. 
Diaphragms few, generally horizontal, widely spaced, in general two in 
each growth period. Chain-like mesopores conspicuous. Structure of acan- 
thopores similar to that of zooecial wall. 

REMARKS—Stigmatella halysa Armstrong (1945) (= S.catenulata var. B. 
Parks and Dyer, 1922) and S.catenulata var. A Parks and Dyer are similar 
species. Zooaria in each encrust a crinoid stem. In S.halysa the zoarial shape 
is cylindrical or pipe-shaped, and small, low monticules often with central 
clusters of mesopores, are present. In S.catenulata var. A, the zoarium is 
fan-shaped, giving rise to aborted branches, and monticules are well-defined, 
without central concentration of mesopores. Armstrong (1945) considered 
S. sessilis crassa (Dyer, 1925) to be a variety of S.halysa, basing his con- 
clusion solely on the manner of growth of that species, but as shown in 
Table 1, when the two are compared they differ in number of zooecia in 2 
mm, measurement of maximum zooecial apertures in monticules or macu- 
lae, measurement of maximum zooecial apertures in the intermonticular/ 
intermacular areas. As indicated in the description of S.halysa crassa, the 
three species here mentioned are compared in pairs in Table 1. 
LOCALITY—Dundas Formation, Humber Member, Upper Ordovician, 
Lambton, Ontario. 

TYPE—Holotype ROM 1088HR. 


Fig. 2—Stigmatella halysa Armstrong, holotype ROM 1088HR. A. Tangential 
Section, x30: B. Longitudinal section, x30; C. Longitudinal section, x30; D. 
Tangential section, x 30. 


Stigmatella halysa crassa Armstrong, 1945 
(Figs. 14, 3D) 


Stigmatella sessilis crassa Dyer, 1925, p. 72, pl. 6, fig. 10. 
Stigmatella halysa crassa Armstrong, 1945, p. 154, text—figs. 6, 7. 


Dyer (1925) stated: 

“The variety Stigmatella sessilis crassa is abundant in the Credit Member. 
It is very similar to S.sessilis Cumings and Galloway in internal characters, 
but differs decidedly in manner of growth. The variety forms coarse irregu- 
lar zoaria, tightly adhering to the fragments of other fossils, chiefly the 
trilobite Isotelus. In some parts, the zoarium is as thin as two millimetres, 
but in other parts it is very coarse, approaching 20 mm in thickness.” 
Armstrong’s (1945) description was: 

“Zoarium tightly encrusts fragment of /sotelus to thickness of 20 mm. 
Thin sections show very close affinities with S.halysa [S.catenulata var. B]. 
In tangential section zooecia are thin-walled, subpolygonal to subcircular; 
10 or 12 in 2 mm; acanthopores both in angles of junction and inflecting 
walls of zooecia; mesopores few in number. Vertical sections are identical 
to S.halysa except for less numerous acanthopores.” 


Emended description 


EXTERNAL FEATURES—Zoarium encrusts pygidium of trilobite Jsotelus, 
thickness 2—15 mm, from which branches arise. Surface not observed, but 
groups of zooecia present in thin sections. 

TANGENTIAL SECTION—Zooecial apertures angular at depth and thin-walled, 
subangular to subcircular near zoarial surface where wall thickens, mostly 
8—11 zooecia in 2 mm (Table 1); in deep section zooecial walls 0.01 (or 
less) to 0.02 mm thick, increasing to 0.06 mm near surface; wall con- 
centrically laminated. Mesopores few to relatively numerous (Table 1), 
triangular to quadrangular, often in pairs, Acanthopores moderately 
abundant (Table 1, 17-34 in 1 mm*), occasionally slightly inflecting, 0.02— 
0.06 mm in diameter, with central lumen encompassed by dense concentric 
laminae. Zooecia in groups (monticules/maculae), larger than in interven- 
ing areas (Table 1). 

LONGITUDINAL SECTION—Zooecia subprostrate for short distance, then 
sweeping in a broad curve to open slightly obliquely at surface; walls mostly 
straight, locally undulating or crenulate, monilae at intervals, developing at 
same level throughout section, tenuous in axial zone, thickening two-fold or 
more in mature zone; wall laminae convex outward, diverging from clear 
median band at moderately low angle and passing into diaphragms. Dia- 
phragms horizontal, widely spaced, commonly two or three in a single 
growth period. Chainlike mesopores, mostly in single or double files. 
Acanthopores present throughout the section, from central lumen laminae 
diverging outward at moderately low angle and passing into diaphragms. 
REMARKS—S. halysa crassa (= S. sessilis crassa Dyer) differs from S. sessilis, 
a discoidal form from the Maysville, Cut 7 on the Big Four Railroad, near 
Manchester Station, Indiana, in the shape of zoarium, fewer diaphragms, 
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more numerous mesopores, and locally inflecting acanthopores. In addition 
to the holotype three fragmentary, poorly preserved topotypes occur in the 
collection. This variety probably represents a new species but until more 
material is found the present designation is retained. S.catenulata var. A and 
S.halysa are also related. The three forms were compared quantitatively 
in pairs, and significant differences are expressed in Table 1. 
LOCALITY—Dundas Formation, Credit Member, Upper Ordovician, Erin- 
dale, Ontario. 

TYPES—Holotype ROM 1292HR; topotypes ROM 1321HR, 1322HR, 1323HR. 


Stigmatella halysa erindalensis Armstrong, 1945 
(Fig. 3 A-c) 
Stigmatella halysa erindalensis Armstrong, 1945, p. 154, text-figs. 8, 9. 


Armstrong’s description follows: 

“Zoarium encrusts fragment of pelecypod shell to thickness of 5 mm and 
gives off two branches; surface smooth; no evidence of maculae or mon- 
ticules. In tangential section zooecia moderately thick-walled, rounded to 
subcircular; somewhat smaller than in S.halysa, 11 or 12 in mm; acan- 
thopores and mesopores few and scattered. In vertical section zooecia show 
thin, straight walls; diaphragms numerous due to close succession of growth 
stages indicated by slight increase in thickness of walls and presence of 
acanthopores.” 


Emended description 


EXTERNAL FEATURES—Zoarium a small, sheet-like growth upon fragment 
of a‘mamelose stromatoporoid, a maximum thickness 3 mm; from the en- 
crustation arise branches 4—6 mm in diameter, only bases preserved. Surface 
with small, low monticules, 2—2.5 mm apart when measured from centre to 
centre. 

TANGENTIAL SECTION—Zooecia angular in deep sections where wall thin, 
subangular to subcircular toward periphery where wall thickens appreciably, 
commonly 11 zooecia, rarely 12 in 2 mm in intermonticular space (Table 
2); zooecial walls in deep sections mostly 0.01 mm thick, 0.02—0.04 mm 
thick near surface, to 0.05 mm thick in monticules, wall concentrically 
laminated with central, light-coloured band or black line of demarcation. 
Mesopores few to moderately numerous in intermonticular space (Table 2). 
Acanthopores numerous (Table 2), 0.02—0.05 mm in diameter, seven to 
nine common where four zooecia in conjunction, five to six at junction of 
three adjacent zooecia, lumen small, surrounded by dense concentric 
laminae. Zooecia in monticules few and larger than those in intermonticular 
space (Table 2). 

LONGITUDINAL SECTION—Initial zooecia either prostrate or curved, then up- 
right, cutting zoarial surface slightly obliquely; zooecial walls thin, mostly 
straight in axial zone, thickening abruptly from base of mature zone through 
which they become monoliform or, in places, crenulate, wall laminae convex 
outward, diverging from median band at moderately low angle and passing 


ll 


aS 


y ie Yj 


Ly We 


D 


Fig. 3—Stigmatella halysa erindalensis Armstrong, holotype ROM 12244. A. 
Longitudinal section, x30; B. Longitudinal section, «60; C. Tangential section, 
x30. Stigmatella halysa crassa Dyer, holotype ROM 1292HR. D. Tangential 
section, < 30. 
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into diaphragms; diaphragms mostly horizontal, spaced apart one, two, to 
three tube diameters. Mesopores few, chain-like. Acanthopores prominent 
particularly in peripheral region, composed of laminae convex outward and 
diverging from relatively narrow central band at moderately low angle. In 
both tangential and longitudinal sections structures reaching 1 mm in 
diameter represent sections through mamelons on surface of host. 
REMARKS—Armstrong based his description of the variety S.halysa erin- 
dalensis on a single example that was found among specimens identified as 
S.lambtonensis Parks and Dyer (1922), now Dekayia lambtonensis (Parks 
and Dyer). S.halysa erindalensis, from the Meaford Formation, and 
S.halysa, from the Dundas Formation, are similar in habit of growth, but 
S.halysa erindalensis is smaller and more delicate. In the latter zooecia are 
smaller, acanthopores fewer, and the zooecial apertures in the monticules 
and intermonticular areas are fewer. The two are compared in Table 2. Sig- 
nificant differences are shown in the number of zooecia in 2 mm in the inter- 
monticular-intermacular areas and in the maximum apertural diameter of 
the zooecia in both the monticules or maculae and in the intervening areas. 
In my opinion S.halysa erindalensis warrants specific rank, but, until addi- 
tional specimens are found, the present designation is retained. 
LOCALITY—Meaford Formation, Erindale Member, Streetsville, Ontario. 
TYPE—Holotype Rom 12244. 


Stigmatella crenulata Ulrich and Bassler, 1904 
(Fig. 4a, C) 


Stigmatella crenulata Ulrich and Bassler, 1904, p. 34, pl. 9, figs, 1-4; pl. 14, 
higse 12) 

Stigmatella crenulata Dyer, 1925, p. 54, pl. 4, fig. 6; pl. 7, fig. 8. 

Stigmatella crenulata Armstrong, 1945, pelot; tes: and Zz. 


This species was originally described from the lower Richmond Forma- 
tions, Butler County, Ohio, and the types are in the United States National 
Museum (USNM 43197-43199). 

Ulrich and Bassler’s description of S.crenulata follows: 

“Zoarium composed of cylindrical, subcylindrical or compressed, fre- 
quently dividing stems 10 mm in diameter, arising from a broad base and 
forming a clump probably seldom more than 50 mm high. Surface even, 
but in well preserved mature specimens spinulose because of the many 
acanthopores. Maculae well marked, generally composed of mesopores 
which make up the characteristic ‘spots’ but sometimes formed exclusively 
of zooecia larger than the ordinary. Zooecial apertures small, about 9 in 
2 mm with their walls thin and often beautifully inflected by the numerous 
small acanthopores. Mesopores present, variable in number but usually few 
and mostly aggregated in the maculae. In the axial region the zooecial tubes 
have thin, finely crenulated walls, and occasionally a diaphragm or two. In 
the mature region the walls increase slightly in thickness, mesopores and 
acanthopores develop, and thin diaphragms cross the zooecial tubes and 
mesopores at varying though always comparatively remote intervals.” 
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Parks and Dyer (1922, p. 12) stated that the older Dundas strata on the 
Humber River yielded many examples of this species. Armstrong (1945, 
p. 151, 152) noted that the Humber species so designated was actually 
Stigmatella vulgaris Parks and Dyer, the most common Dundas Stigmatella, 
a statement that I believe to be correct. But S.crenulata occurs in the Erin- 
dale member of the Meaford Formation, as pointed out by Dyer (1925, 
p. 54) and Armstrong (1945, p. 151). Dyer’s type is here described in 
detail for the first time. 


Description 


EXTERNAL FEATURES—Zoarium fragmentary, a clump-like growth sus- 
pected, with branches to 10 mm in diameter; surface with maculae com- 
posed of larger zooecia than those in intermacular areas. 

TANGENTIAL SECTION—Zooecial apertures angular in deep sections where 
wall thin, commonly subangular to subcircular near surface where wall some- 
what thicker, apertures faintly petaloid owing to inflecting acanthopores; 
zooecia 9—10 in 2 mm in intermacular area (Table 3), walls 0.01 mm thick 
in deep section, 0.02 mm near surface, in maculae 0.03—0.06 mm thick; wall 
concentrically laminated with central, light-coloured band where wall is 
thick, dark line of demarcation where wall is thin. Small, angular mesopores 
(Table 3) varying in size, more numerous in maculae where they are com- 
monly centrally located. Acanthopores abundant (Table 3), moderately 
inflecting, 0.01—0.06 mm in diameter, having small lumen surrounded by 
dense, concentric laminae, four to six occurring at junction of three adjacent 
zooecia, situated in angle of zooecia as well as in zooecial walls. Zooecia in 
maculae larger than those in intermacular area (Table 3). 

LONGITUDINAL SECTION—Zooecia curve broadly from axial zone and open 
slightly obliquely to surface; walls at first thin and undulating, then finely 
crenulated, with periodic moniliform thickenings, wall laminae sharply con- 
vex outward, diverging from line of demarcation at moderately low angle 
and passing into diaphragms. Diaphragms rare, mostly horizontal, two 
usually occur in each periodic growth. Mesopores few. Acanthopores com- 
mon in peripheral zone, rarer in axial zone, wall similar to that of zooecia. 
REMARKS—While studying this specimen I also examined three thin sections 
of syntypes (USNM 43197, two sections; USNM 43198, one section) of 
S.crenulata. So similar in all morphological details are these sections that I 
have no hesitation in referring the ROM specimen to that species. 
LOCALITY—Meaford Formation, Upper Ordovician, Streetsville, Ontario. 
TYPE—Hypotype RoM 12297. 


Stigmatella hybrida Dyer, 1925 
(Fig. 4B, D) 
Stigmatella hybrida Dyer, 1925, p. 71, pl. Iv, figs. 7, 8; pl. vil, fig. 1. 


Original description by Dyer, 1925: 
“A bryozoan, which differs from any previously described species, was 
found in the Strophomena varsensis zone of the Streetsville member at 
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Fig. 4—Stigmatella crenulata Ulrich and Bassler, hypotype ROM 12297. A. Tan- 
gential section, X30; C. Longitudinal section, «30. Stigmatella hybrida Dyer, 
holotype RoM 12170. B. Tangential section, x30; D. Longitudinal section, x30. 
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Cooksville Creek. The zoarium consists of a large, more or less cone-shaped 
mass, measuring 40-45 mm in diameter, with smooth surface, there being 
no evidence of either maculae or monticules. 

“In tangential sections, the typical appearance of S.crenulata, Ulrich and 
Bassler, is presented. Zooecial tubes are of medium size. The acanthopores, 
which are numerous, are found between the junction angles of the walls of 
the zooecia and strongly inflect the walls. The mesopores are gathered into 
maculae. 

“The features of the aspects as shown by vertical sections, differ decidedly 
from those of S.crenulata and suggest S.catenulata, Cumings and Galloway. 
The zooecial walls are not crenulated as in the former species but are straight 
as in the latter. There is also a marked development of chain-like mesopores 
as in S.catenulata. 

“S.hybrida is one of the best defined species of the genus Stigmatella. It 
differs quite strongly in growth and in the combination of characters as seen 
in sections from any other form in the Cincinnatian series.” 


Emended description 


EXTERNAL FEATURES—Zoarium encrusts a hemispherical, mamelose 
stromatoporoid upon which two Bryozoa, other than Stigmatella, also grew. 
S.hybrida represented by three recurrent growths, interrupted periodically 
by the associated species. Diameter of entire assemblage, originally con- 
sidered to represent S.hybrida only, approximately 65 mm, height 35 mm. 
Final growth of S.hybrida 10 mm thick. Surface with tiny, pointed mon- 
ticules, 1-2 mm apart, composed of zooecia larger than those in intermon- 
ticular areas and displaying clusters of mesopores. An irregular tuberosity, 
with basal diameter of 20 mm, extends 15 mm from surface and terminates 
in a rounded extremity with shallow, central concavity; bases of similar, 
smaller outgrowths, also present. 

TANGENTIAL SECTION—Zooecia angular with thin walls in deep sections, 
angular to subangular nearer periphery, 10—12 zooecia in 2 mm (Table 4), 
walls 0.01—0.02 mm thick at depth, 0.03-0.05 mm in peripheral region, 
slightly thicker in monticules, composed of concentric laminae, median 
light-coloured area where wall is thick, dark line of demarcation where wall 
is thin. Acanthopores numerous (Table 4), inflecting, commonly rendering 
zooecial apertures subpetaloid, seven to 10 normally at junction of three 
adjacent zooecia, situated in zooecial angles, also in zooecial walls, diameter 
0.01-0.04 mm, central lumen surrounded by dense concentric laminae. 
Mesopores angular to round (Table 4), mostly clustered in monticules. 
Zooecia in monticules larger than those in intermonticular areas (Table 4). 
LONGITUDINAL SECTION—Zooecia arise from base in either subprostrate or 
semi-upright manner, then become straight to zoarial surface, intersecting it 
nearly at right angles; zooecial walls mostly straight in axial zone, with 
monilae and some crenulation in subperipheral zone, traceable at same 
horizon throughout sections; wall thickening gradually through initial part 
of peripheral region, uniform thickness maintained thereafter; wall with 
laminae convex outward, diverging at low angle from demarcation line and 
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passing into diaphragms. Diaphragms usually horizontal, rare in axial 
region, in peripheral zone two to three present. Mesopores chainlike but 
rare. Acanthopores best observed in peripheral area, their central lumen 
flanked by diverging laminae as those in zooecial walls. Circular structures, 
diameter 1-2 mm, represent mamelons of the stromatoporoid host. 
REMARKS—This species is one of the most easily recognized in the collection. 
S.halysa erindalensis is similar to S.hybrida in zoarial growth and host pref- 
erence, but when compared quantitatively the two species differ significantly 
—number of zooecia in 1 mm? fewer, acanthopores in 1 mm? in intermon- 
ticular areas more numerous, diameter zooecial apertures in both monticules 
and the intermonticular areas greater (Table 4). 

LOCALITY—Meaford Formation, Upper Ordovician, Cooksville Creek, 
Ontario. 

TYPE—Holotype rom 12170. 


Stigmatella personata lobata Dyer, 1925 
(Fig. 5A—c) 


Stigmatella personata Ulrich and Bassler, 1904, p. 35, pl. 12, figs. 1-3. 
Stigmatella personata lobata Dyer, 1925, p. 72, pl. 6, fig. 1. 


Original description of S. personata by Ulrich and Bassler follows: 

“This is one of the non-mesopored species of the genus and forms smooth, 
branching zoaria very much like S.crenulata and S. spinosa. From the former 
it is distinguished by having fewer acanthopores, no mesopores and in lack- 
ing the crenulation of the walls in the immature region. From S. spinosa it is 
separated by its larger zooecia, 7 to 8 being found in 2 mm while 10 are 
required in that species to cover an equal distance. The acanthopores in 
S. personata also afford a difference, being but seldom more numerous than 
the junction angles, which they usually occupy. In S.spinosa, it will be re- 
membered, they are so abundant that they almost completely surround the 
zooecium.” 

Dyer’s description of 1925 was: 

“A new variety of this species was found among the older collections of 
fossils at the University. The exact horizon of which is not known. 

“S.personata lobata differs from the type species (Ulrich and Bassler 
1904) in the manner of growth and in the character of the surface; it forms 
an irregular, lobate mass 30 mm in diameter, with the surface covered by low 
but conspicuous monticules composed of tubes which are slightly greater in 
size than the average.” 


Emended description 


EXTERNAL FEATURES—The single zoarial fragment, 30 x 25 xX 20 mm, 
overgrows a crinoid stem. Projecting about 5 mm from surface are several 
small rounded protuberances suggesting dwarfed branches, terminal diam- 
eters of which range from 6-15 mm. Surface with slightly elevated, rounded 
monticules spaced 2 to 3.5-4 mm apart when measured from centre to 
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centre, composed of larger zooecia and more numerous mesopores than 
those in intermonticular areas. 

TANGENTIAL SECTION—Zooecial apertures angular in deep sections where 
wall is thin, subangular or subcircular in sections near the zoarial surface 
where wall moderately thick, slightly inflected by acanthopores in places, 
normally 9-12 zooecia in 2 mm in intermonticular areas (Table 5), larger in 
monticules; zooecial walls 0.01 (or less) to 0.02 mm thick in deep sections, 
0.03—0.04 mm in sections near surface, to 0.05—0.06 mm in monticules, 
wall concentrically laminated. Mesopores few, small, angular to circular, 
occurring in monticules, normally scarce in the intermonticular areas (Table 
5). Acanthopores moderately abundant (Table 5), commonly located at 
junction of adjacent zooecia, in places inflecting, range in diameter 0.01— 
0.06 mm, generally 0.02—0.05 mm, small round central lumen surrounded 
by dense concentric laminae. Zooecia in monticules larger than those in 
intermonticular space (Table 5). 

LONGITUDINAL SECTION—Attitude of earliest part of zooecia not observed, 
but later zooecia curve out broadly, then turn laterally to reach zoarial 
surface slightly obliquely, Zooecial walls predominately straight, thin 
throughout axial region, thickening gradually to base of peripheral zone 
where wall generally uneven and crenulated, monilae present, often trace- 
able horizontally over a considerable portion of sections; wall laminae con- 
vex outward, diverging from median line at relatively low angle, then passing 
into diaphragms. Diaphragms horizontal, oblique, or curved in mature zone, 
where two to four occur spaced apart from one to three zooecial diameters, 
their apparent absence in axial region possibly because of extreme tenuity. 
Typical mesopores not observed. Acanthopores conspicuous in peripheral 
sections but not restricted to that zone. 

REMARKS—Dyer (1925) based his description on the single zoarial frag- 
ment that is assumed to have been recovered from some unknown horizon 
within the Meaford Formation. Utgaard and Perry (1964), without examin- 
ing the type of Stigmatella personata lobata, stated that the lobate zoarium 
and more prominent monticules are mere variations in growth form; hence 
they regarded the variety as a synonym of S.personata Ulrich and Bassler, 
Richmond, Hanover, Ohio (USNM 43201). The lobate zoarium, with 
prominent monticules, distinguishes this variety externally from S. personata. 
Although these features may be merely an expression of the environment, a 
significant difference occurs in the number of entire acanthopores in 1 mm? 
(Table 5). I do not consider this form to be synonymous with S.personata 
but hesitate to create a new species on the evidence afforded by one specimen. 
LOCALITY—?Meaford Formation, Upper Ordovician, Streetsville, Ontario. 
TYPE—Holotype Rom 12171. 
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Fig. 5—Stigmatella personata lobata Dyer, holotype ROM 12171. A. Longitudinal 
section, X30; B. Tangential section, «30; C. Tangential section, 30. 
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Stigmatella vulgaris Parks and Dyer, 1922 
(Fig. 64—C ) 


Stigmatella vulgaris Parks and Dyer, 1922, p. 15, pl. 1, figs. 13, 14; pl. 6, 
figs 12, 


Stigmatella vulgaris monticulata Armstrong, 1945, pl. 155, 156, text-fig. 11. 


Original description of Parks and Dyer: 

“In the Don Valley brickyard one of the common fossils is the ‘puff-ball’. 
This seems to be a variable species of Stigmatella of which the zoarium is of 
considerable size, massive, nodose, subhemispherical, or even thick discoidal 
in shape. The appearance of the specimen which is selected as a type is 
indicated in Plate v1, Figure 12. This specimen measures 80 mm Xx 55 mm X 
30 mm. Other examples, of a roughly hemispherical shape, frequently 
measure 50 mm in width and 20 or 25 mm in height. While it is quite possible 
that more than one variety or even species is represented by the various 
specimens, we have not been able to recognize constant features by means of 
which they can be differentiated. 

“The surface of the type is smooth, and maculae are indicated only by 
clusters of larger cells very indistinctly developed at intervals. Tangential 
sections very near the surface (Plate 1, Fig. 13) show zooecia of very irregu- 
lar shape and size with thick walls and numerous large acanthopores. We are 
inclined to regard the smaller cells as young zooecia rather than as meso- 
pores. In places, the cells are somewhat larger but no other difference is 
observed. Deep tangential sections are strikingly different: the same ir- 
regular character of the tubes is seen, but the walls are extremely thin and 
the acanthopores less numerous and very small (Plate 1, Fig. 14). 

“Vertical sections show very thin-walled zooecia crossed by a few distinct 
diaphragms chiefly in the peripheral zone. No structures which can be inter- 
preted as distinct mesopores are seen. In places the walls are crenulated and 
in others quite straight. The structure is intermediate between that of Stig- 
matella crenulata and S.personata. 

“The hemispherical examples of this species show no difference in vertical 
sections, but tangential sections are almost devoid of acanthopores and 
groups of larger cells are more distinctly developed; in some cases very large 
zooecia appear among the smaller ones. In one case the surface is distinctly 
monticulose but the sections do not differ in any distinct manner.” 

A variety described by Armstrong (1945), S. vulgaris monticulata, is now 
considered to be synonymous with S. vulgaris (Table 6). 

Armstrong’s description of S. vulgaris monticulata follows: 

“Surface of zoarium covered with slightly raised monticules,; in some 
monticules 2 mm in diameter occur at intervals of 3 mm; in others, they are 
larger, 3 mm in diameter, but spaced at 2 mm intervals. Internal structure 
identical with that of S.vulgaris; in tangential section with 6 or 7 larger 
zooecia in 2 mm, and 10 smaller tubes in 2 mm.” 


Emended description 


EXTERNAL FEATURES—Zoarium of holotype massive, irregular in shape, 
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Fig. 6—Stigmatella vulgaris Parks and Dyer, holotype ROM 1091HR, hypotype 
ROM 1516HR. A. Longitudinal section (ROM 1516HR) X30; B. Tangential section 
(ROM 1516HR) 30; C. Tangential section (ROM 1091HR) lO 
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dimensions 80 x 55 x 30 mm, with lobate extensions, growth beginning on 
crinoid stem. Surface with low rounded monticules, 2.5—3.5 mm apart when 
measured from centre to centre, eroded portions of surface appear maculate. 
Hypotype (S. vulgaris monticulata Armstrong) a lobate mass, 80 x 60 x 40 
mm, with embedded crinoid stem. Monticules better preserved than in holo- 
type, although obliterated by weathering in certain areas. Zooecia in mon- 
ticules larger than in intermonticular space. 

TANGENTIAL SECTION—Zooecia angular with thin walls in deep sections, 
subangular in sections near surface where wall thickens appreciably, 7—9 
zooecia in 2 mm (Table 6), larger in monticules; zooecial walls 0.01 (or 
less) to 0.02 mm thick in deep sections, 0.03—0.04 mm near surface to 0.05 
mm in monticules, concentrically laminated, where the wall shows ring of 
light-coloured laminae, where thin dense line of demarcation is present. 
Typical mesopores few (Table 6). Acanthopores numerous (Table 6), 
noninflecting, 8-10 at junction of four adjacent zooecia, seven to eight 
where three adjoin, diameter 0.02—0.04 mm, central lumen surrounded by 
dense, concentric laminae. Zooecia in monticules larger than those in inter- 
monticular space (Table 6). 

LONGITUDINAL SECTION—Zooecia at first curve broadly, then straighten to 
open nearly at right angles to surface, wall intermittently crenulated and 
straight in successive axial and peripheral zones, respectively, thin axially, 
moderately thick toward periphery, monilae few; wall laminae convex out- 
ward, diverging from central band at moderately low angle and continuing 
into diaphragms. Diaphragms horizontal, concave, diagonal, one or two 
widely spaced in axial region, commonly two or three in peripheral zone 
about two to three tube diameters apart. Mesopores not recognized. Struc- 
ture of acanthopores most characteristic of peripheral zone, similar to that of 
zooecial walls. 

REMARKS—Although only the types of S.vulgaris are here described, I 
examined many examples of this common Dundas species and found that 
the massive, irregularly shaped zoarium is invariably associated with a 
crinoid stem and that the microscopic detail is strikingly similar. The state- 
ment by Parks and Dyer (1922) that S.vulgaris is intermediate between 
S.crenulata and S.personata has little merit. S. personata and S.vulgaris are 
significantly different in: 1) number of entire mesopores in 1 mm? in inter- 
monticular or intermacular areas: 2) in measurements of the apertural dia- 
meter of the zooecia in intermonticular or intermacular areas; and 3) in 
measurements of the apertural diameter of the zooecia in monticules or 
maculae (Table 7). 

S.crenulata and S.vulgaris differ significantly in all the comparative data 
except the measurements of the maximum apertural diameter of the zooecia 
in the monticules or maculae (Table 3). 

LOCALITY—Dundas Formation, Upper Ordovician, quarry Toronto Brick 
Company (formerly Don Valley Brickyard), Toronto, Ontario; Humber 
River, Toronto, Ontario. 

TYPES—Holotype ROM 1091HR, hypotype ROM 1516nkR. 


De 


Acknowledgments 


Thanks are expressed to Mr. John Monteith, Curatorial Assistant, Depart- 
ment of Invertebrate Palaeontology, for the skilful restoration of original thin 
sections and for his expert preparation of new sections essential to the study, 
Mr. L. M. Kisko, Department of Zoology, University of Toronto, for his 
generous assistance with statistical data, and Miss Joan Burke, Secretary of 
the Department of Invertebrate Palaeontology, ROM, for her careful typing of 
the manuscript. I am grateful to J. E. Merida of the Division of Invertebrate 
Paleontology, United States National Museum, for the loan of types of 
Stigmatella crenulata. To Professor T. G. Perry, Department of Geology, 
Indiana University, Bloomington, Indiana, Dr. T. E. Bolton, Geological 
Survey of Canada, Ottawa, Dr. J. Utgaard, Department of Geology, South- 
ern Illinois University, Carbondale, Illinois, and Dr. June Phillips Ross, 
Western Washington State College, Bellingham, Washington, who kindly 
read the manuscript, I wish to express sincere appreciation. The photo- 
micrographs were taken by Mr. Brian O’Donovan, Department of Geology, 
University of Toronto. 


25 


100° > 9” 4 
8S °C 6LOneh.0 61 0-€1'0 61 O-VI'0 
S00° > ORV 10°0 10°0++I'0 9C cO'0 LOROs 210 Ot 100 10°O+ST'0 Of SeoIe Te[NOeUIO}Ul 
C8'r JO J¥[NITYUOUWIOJUL UT BID900Z 
100° > ad ev jJO JoJOWRIP [eInjsode WNWIxe/y 
GEG 
¢00° > Ord 
vse 9¢ O=st 0 Lc 0-610 Lc 0-61 0 
100° > IBV €0°0 1080-21020 CC 700 LOO EC 0 CC c0'0 10: OF250,0 16 
EC" Tf IE[NICU IO 9[NOIJUOW UI VID900Z 
SN dV JO JOJOWIVIP [eInjJode WNUWIxepy 
S61 
SN oO» 4 
SEM ve-Ll VOCAL vce-81 
SN IBV 66°L lel Le OC WEG 97 OFT IZ 0c EN LE VES VC OC Svore Te[NOBUlIo}Ur 
99°0 JO Je[NOYUOUIOJUT UT ,WIUW [ UT 
SN ayev solodoyjuese o11US JO JoqUINN, 
Cet 
SN OR 4 
88°0 9T-S Olas ONS 
SN 9B V Vie 79° O+1°6 9¢ (QUIS 99°O+€ OI (G6 oye L9°'0+6'6 9¢ Sevore Je[NOBUIo}Ur 
(Gm) JO I¥[NSYUOULIOJUL UT ,WWU | 
SN dev UI SoIOdOSOW 311]US JO JoquINN 
GAS, 
100° > 99 4 
GG iss OI-8 IIT-8 
CO OB V 890 €l'0+8'6 9C 6S 0 tL OF? 6 CC L9°0 €l°'O+7'6 9¢ BESTE 
SN Ie[NICUWIIJUT IO Je[NONUOUIN}UT 
ad 9?v UI WI Z Ul BID900Z JO JOquINNY 
d ] ds SOUI9IYXA N as SOUIOIYXA N ds SOUIDIY XY N 
ast xX qs+xX qs+x 
QOURITIUBIS a 
(DSSDAI S1]1SSAS *S =) DSSDAD DSA]DY “SG (A “ICA DIDjJNUAJDI “Ss =) DSd]DY “Ss V ‘IBA DID]NUalDI “Ss 
Ayyiqeqoid = d fjueoyIusIsuUI = SN ‘JOJO plepuej}s = WS SUOTIVIADP plepurjs = CS ‘ozIs ojduies = N 
“SOIJOUUNTJIUT UL UDATS DIV SJUSUIINSPI| *S}S9}-7 S.JUDPNIS JO S}[Nsor :(adAJO[OY JO SUOT{DES OM}) (VSSD4AI SI]ISSAS “Ss =) 
DSSDAI DSA]OY *S pue “(adAJO[OY JO SUOTDES OM}) (A “ILA DIDJNUaIDI “Ss =) DsSd]oY “S “(AdAJO[OY JO SUOTIDES 991Y}) V “IBA DIVJNUAIDI D]JajMUS1]F JO UOSIIRACWUIOD =| ATAVL 


24 


61‘ 0-€1'0 SI'O-I1T‘0 SBOIV IL[NOCVUWIID}UI JO Ie[NSIUOUWN}UI 
100° > 00°OI cO'0 10°0+ZT'°0 Of 100 10°: O+€I'0 Ot UI BID9OOZ JO JoJOWUPIP [INJJode WNUWIXe| 
LG. O=61.0 LCO5010 eefnoews 10 ofNoyuow 
100° > wey cO'0 10 0+€c 0 CC sv'0 80°0+6I'0 Ot UI BID900Z JO JoJOWURIP [BInjJode WNWIxeY 
WC || 97-01 SedIe IL[NIVUWIIJUT IO IB[NOIUOWIS}UI 
SN Keyed! 90°C Ore Oise PWG 0c 09°17 v6°0+T'6I VC Ul WU [| Ul SolOdoyjiUvSe 1I}UB JO JoquUINN 
VISE 9I-OI SBOIV IL[NOVUWIID}UI JO Je;NOyUOU 
SN LOO Gite 99°O+€ OI CC L9°0 9¢°0+L'0I O€ -JoyUT UT 7WU [ UT SolOdosalu o11}Ua JO JaquINnN 
OI-8 ZI-OI SBdIV IL[NOVULIO}UI 
100° > 0c ST 6S 0 EL.O4Cr6 CC vr'o0 SOO ED 87 JO IBNSY}UOUIS}UL UT WWW ¢ Ul BISs0OZ Jo JoquInNy 

d ] ds SOUIdIIXA N ds SOW9I) XA N 

dsS+xX dS +X 
QOUBOYIUSIS 
vsd]Dy *S§ sisuajppulda DSA]DY *S 


Ayyiqeqoid = d fyueoylusisur = 


SN {10119 plepuejys = AS {uoeIAep piepur}s 


CIS ‘ozis ojdures = NJ 


“SOIJOUIIT[[IUI UI UDAIS OB S}UDWIOINSeIIA] 


"$]S9]-7 S,JUSPNIS JO synsor :(adAjO[OY Jo sUOTOaS OM}) VSd]HY “§ pu (edAJOT[OY JO SUOT}DES OM}) SISUa[DpUIAa DSA]oY DjJaIMWsg JO uosUedWOD ZT ATAVL 


Aa) 


61° 0O-+1'0 €7'O-rI1'0 Seole Te[NOeWISJUL JO IB[NOYUOWI9} UT 


S00° > 3 es 700 1O105-G,0 Ot cO'0 10°0+81°0 0c UI BID900Z JO JOJOWIRIP [eIN}Jode WNUIXe A] 
6c O-CC'0 8c 0-0¢ 0 SBNSCUT IO o[NoyuoU 
SN Or £0°0 10'0+€°0 0c c0'0 10°'0+S7'°0 0c UI BID900Z JO JoJoWWIP [eAN}Jode WINX] 
6C-61 8t-I7 S¥IIV IL[NOVUIIDJUI JO JepNdUOULIO}UI 
100° > Ic & 6c € TLIOEL CC 0c GEES 61° T+0°0€ Oc Ur {UU J UF satodoyjURsR o1NUS JO JoquINN 
eI 9-T SBIIV IV[NIVUIIO}UI IO Je~NdUOU 
S00° > £6 °C 18°0 S109 Of 8e EMO eS) 0c ~doyUr UT ;WILN ] UL Satodosoul sinus Jo JoquINN 
6-L OI-6 SBoIe Ie[NICWI}UI 
100° > S6 Cl ve 0 90°0+6°L O€ Or 0 60°0+£€°6 0c JO Te[NSYUOUIS}UT UT WU Z UT BID900Z Jo JoqUINN] 

d J as SOWI9IY XA N as SOW9IYXA N 

qs+xX aSehx 
SOURS IUSIC 
S1LADS]NA “SS DIDINUadI *S' 


Ayyiqeqoid = d ‘yueoylusisul = SN ‘1OLd plepuejs = Ag ‘uONeIANp prepurjys = QS ‘ozis ojduies = NV 


“SOIJOUIN][[IU Ul USAIS OI S}USIUOINSeO|Y 
*S}S9}-J S.JUSPNIS JO s}[Nsor :(adAjJOT[OY JO SUOT}SES OM}) SZ4Dd]nNA “Ss puke (adAJOdAY Jo SUOI}DAS OM}) DINJNUad!D DIJAIDIUSIS JO uOsIIedWIOD =¢ ATAVL 


26 


0c’ O-ST'O ST O-IT 0 SPOIC IL[NOVUIIOJUT JO Ie[NSI}UOWI}UI 
¢cO' > LO°T ¢0'0 10°0+SI1'0 9C 100 10° O0+€I'0 Of UI PID900Z JO JoJOLUVIP [BInjiode WNUIxe 
6C0ncG 0 Le 0-010 eepnovl IO a[Noyuow 
100° > I9°L 700 10°0+97'0 9C $00 10°'0+61'0 O€ UI BIO9OOZ JO JaJOWRIP [eInjJode WNUIIXeW 
pe-PZ 97-01 SPOIL IL[NOCUWIISJUI IO Je[Nd}UOW SIU 
100° > €1°6 80°¢ 09° 0+£€' 62 9¢ 09°17 76°0+T'6I VC UI ,WUW |] Ul SelodoyjUeRde o11}Ud JO JEqUINN 
€-0 9I-1 SBOIE IV[NOCUIID}UI IO Je[NOI}UOW 
100° > Cine 611 CC OG GC 80'¢ 9S°O+L ‘OT Of -Io}UI UT ;WU J UT SoJOdosow o1TUa JO JoqUInN 
ZI-Ol ZI-Ol Seale Ie[NOVUIIOUI 
SN cs 0 Gl ar | CG vr 0 80°O+ TTT 8C JO Je[NSYUOUTIO}UT UT WU Z UT BID900Z JO JOqUINN 
d ] as SOUI9IIXF N ds soulaXA N 
as+xX qast+xX 
SOUBOYIUSIS 
pp1iqdy *S Sisuajopulsa DSA]DY *S 


Ayyiqeqoid = d <yueoyusisul = SN {1010 prepurjs = qs ‘UONeIAsp prepue}s = CF ‘ozis sjdues = N 


“SOTJOUUNTT [TU UT UdAIS oie SJUSWIINSCIIAI 


"$]SO}-7 SJUAPNIS JO synsar :(adAjoOJoY JO UOT}Oes aUO) HpIUgdy “gs pu (adAJO[OY JO UOT}DSES BU) SIsUajHpUI4a DSA]DY VIJ2IDUSIIS' JO uostieduoy) =f aATaVL 


ow. 


CC Oz0I20 9c 0-€1°0 
SN £0°0 10°0+7'0 OLT cO'0 10°'0+7'0 
ce O-ST'O Oc O-ST'O 
SN SG 1 700 10°'0+7'0 OLT vO'O 10°'0+7'0 
Val OV-6 
Sco’ > CONC 00°8 €o°0+0' IZ GEC ¢s'9 L8°0+0' €7 
IT-0 9-0 
SN 06° 1 00°C €l°0+0°7C O¢T Ge! VI O+6 I 
Cl-6 
ATaVUIVAV LON VLVG £97 col €7'0+9 Ol 
d 1 as SOUIDIYXA N as SOW9IVXA 
asx ds ox 
SOUBOYIUSIS 


pvipuosdad 5 


DIDqGO] vDIDUOSAad *S 


SOIL IL[NOVUIIOJUT IO Ie[NOIUOUTIO}UI 

9¢ UI BID900Z JO JO}OWIeIP [eInjode wWiNnwIxepy 

oR[NOVU IO 9;NOI}UOU 

SE UI BID900Z JO JOJOWILIP [eINjJode wNnuWIxe/ 

SBOIR IL[NICULIO}UL IO Te[NOUOUTIO}UI 

09 UI ,WIW | Ul SosodoyjUROR o11}U9 JO JoqUINN 

SOI IP[NOVUIIOJUL JO Ie[NOUOU 

08 -IO}UI UI ;WUW [ UT SosOdosow oitjUd JO JoquINNy 

svole Iepnoeul4oj}Ur 

0Z JO Ie[NSI}UOWIO}UL UT WU Z Ul BID900Z JO JoquUINN 
N 


Ayyiqeqoid = d SjueoOyIUsISUT = SN ‘1JO1IO plepuej}s = WS ‘UONeIAOp plepurys = CS ‘ozIs ojdues = NV 


“SOIJOUTT][[IW UL USAIS 1B SJUDUUOINSBI|I *S}S9}-7 S,JUSPNIS JO S}[Nsol :(P96T 
‘A11Oq PUB PILRB}I-V Joe DJDUOSJad *S IO} eYep) (SUdWUIDEdS / 7) DIDUOSAad *g PUe (adAJO[OY JO SUOT}DES 901Y}) VIDGO] DJDUOSAad DjJajnWWs11S JO UOSIIedWIOD ¢ ATAVL 


28 


61 O-V1'0 61'O-r1 0 SVOIV IV[NOVUWID}UL JO Je[NdUOUWIN}UI 
SN (600) 10°'0+7'0 O£ cO'0 10°'0+7'0 97 UI BID900Z JO JoJOWIP [eInjiode WNWIxepy 
6c O-CC 0 CE 050040 oe[NnoeW JO spnoUOU 
SN Cleat £0°0 10'0+£°0 OC €0°0 10°'0+72'0 0c UI BID900Z JO JoJOWeIP [eInjiode wWnwIxeyy 
6c-61 GTA! SBOIV IL[NOCULIOJUI IO IB[NdI}UOUTIO}UI 
SN 190 GGre Pie OP LCC 0c 86 £ Oss Ol 0 Cc 0c ul ;WU | Ul SolOdoyjUROR aIIJUa JO JaqUINN 
al) 9-0 Seale IB[NOVUIOJUI IO IeyNdyUOW 
SN L¢e'0 18°0 Cl O=a9 ey O€ Or’ I €T OFL'T LE -19}UI UI ,WUI [ Ul SalOdOsoW o11]US JO IoquUINN 
Gel 6-L SROIe IP[NOCUUIO}UI 
SN 0S 0 ve 0 90°0+6°L O€ y9°0 O1'0+8°L 8e JO Je[NSYUOWAI}UT UL WW Z Ul BIDN900Z JO JaquINN 
d ] ds SOWdIYX N ds SOWI9.19XY N 
qs+xX elsar>< 
SOUS IUSIS 
s1dpsjna *s§ DIDININUOU S1d4Ds]NA “Fy 


‘Ayyiqeqoid = d jueoyIUsIsUuUI = SN ‘1O1IO plepue}s = YS ‘UOTeIADp plepuvys = CS ‘ozIs adwies = N 


*“SOIJOWUT][IW UI USAIS OIB SJUDLUOINSBd|Y 
"$}SO}-7 S.JUDPNIS JO s}[Nsar :(adAJO[OY JO SUOT}DES OM}) S14DsjNA “g pue (adAje1ed JO SUOTIZIS OM}) DIVJNI1JUOW S14Ds]NA DjJaIMUs1JG JO UOSIIBCWOD 9 ATAVL 


29 


7Z'0-01'0 610-10 SVdIB IP[NIVUID}UT JO IB[NOI}UOUWII}UT 
SN €0°O 10°'0+7'0 OLT 70° O 10°'0+7'0 O€ UI BID900Z JO JaJOWPIP [BInjJJode WNWIxepy 
Co0=5 120 6c 0-770 oe[NoeW IO opNdIUOU 
100° > LIS cO'0 10°0+7°0 OLC £00 10°'0+£'0 0c Ul BIDN900Z JO JoJSUBIP [BINJJode WNWIxe| 
Cal 6C-61 SvdIe IP[NICUIIOJUT IO Je[NOYUOWa}UI 
SN 88° 1 00°8 €S°O0+0 IZ GHG 67° € VELOabE ace 0c ul ;WU | Ul SolodoyjURdR o1lj}Ua JO JoquInN 
IT-0 €-T SPOIB IB[NOVULIOJUI JO Ie;NdyUOW 
SCO" > cO'C 00°C EL AOEEO: Cc O€C 180 S.-O+9'T O¢ ~JojUT UT ;WIW [ UL SosOdosour osUa JO Joaquin 
6nL SBoIe Ie[NOCULIO}UI 
ATaVIVAV LON VLVG ve 0 90°0+6°L Of JO Je[NSWUOWTO}UT Ul WWW Z UL BIO900Z JO JoquinNy 
d J ads SOUID.1] XA N ads SQUID} XA N 
BSeexX qs+xX 
SOURIYIUSIS 
pjpuosdad *§ s1dpsjna *§ 


‘Ayigeqoid = d ‘yuvoylusisut = GN ‘1O1I9 plepurjs = qs {uoNeIAop prepueys = Cs ‘ozs a[dures = N 


“SOIJOUWT][IU UT UDAIS OIB S}JUDLUDINSBIJJ “S]S9}-/ S.JUSPN}S JO s}[nsay 
(P96] “AlJog pue plves}-) Joye vivuossad *§ IOJ Bye) ‘(SUdWIDEdS 17) DIDUOSAad ‘Ss puk (adAO]OY JO SUOI}9D9S OM}) S4DE]NA DJajowUss JO uosieduioD = / ATAVL 


30 


Literature Cited 


ARMSTRONG, H. S. 
1945 Stigmatella in the Ordovician of the central Ontario Basin. J. 
Paleomt., vol, 19)no, 2, pp. 149-157. 


BASSLER, R. S. 
1911 The early Paleozoic Bryozoa of the Baltic Provinces. Bull. U.S. 
Nati, Mius:7n0.7 7, pp. 1-382. 


CUMINGS, E. R. AND J. J. GALLOWAY 
he) The stratigraphy and paleontology of the Tanner’s Creek section of 
the Cincinnati Series of Indiana. 37th Rep. Indiana Dep. Geol. Nat. 
Resour., 1912, pp. 353-479. 


DYER, W. S. 
1925) The stratigraphy and paleontology of Toronto and vicinity. Par v. 
The Paleontology of the Credit River Section. Rep. Ont. Dep. Mines, 
volna2, pt. 7, 1923, pp. 47-88. 


FRITZ, M. A. 
1970 Redescription of type specimens of the bryozoan Hallopora from 
the Upper Ordovician of Toronto Region, Ontario. Proc. Geol. Ass. 
Canr, vol. 215 pp. 15-23: 
1971 The trepostomatous bryozoan Stigmatella catenulata diversa Parks 
and Dyer (1922), a synonym for Mesotrypa diversa (Parks and 
Dyer), Lite ser. Oce. Pap:, KR. Ont, Mus., no. 135 \pp: 1-6. 


LIBERTY, B. A. 


1969 Palaeozoic geology of the Lake Simcoe Area, Ontario. Mem. Geol. 
Surv. Bren. Can., no: 355, pp. |—Z01T. 


PARKS, W. A. AND W. S. DYER 


1972 The stratigraphy and paleontology of Toronto and vicinity. Part I. 
the Molluscoidea. Rep. Ont. Dep. Mines, vol. 30, pt. 7, 1921, 
ppl 59: 


SIMPSON, G. G., A. ROE AND R. C. LEWONTIN 
1960 Quantitative Zoology. Rev. ed. New York, Harcourt, Brace. 440 pp. 


ULRICH, E. O. 


1882 American Palaeozoic Bryozoa. J. Cincinn. Soc. Nat. Hist., vol. 5, 
no. >, pp. l21—175, 232-257. 

1883 American Palaeozoic Bryozoa. J. Cincinn. Soc. Nat. Hist., vol 6, no. 
2, pp. 148-168. 

1890 Part 1. Palaeontology of Illinois. Section vi. Palaeozoic Bryozoa. Jn 


Worthen, A. H. Geological Survey of Illinois. Volume 8. Geology 
and Palaeontology. Edited by J. Lindahl. Springfield, Ill., Published 
by authority of the Legislature of Illinois, pp. 285-678. 


ULRICH, E. O. AND R. S. BASSLER 
1904 A revision of the Paleozoic Bryozoa. Part 11. On the genera and 
species of Trepostomata. Smithson. Misc. Collns., vol. 47, pp. 15-55. 


UTGAARD, J. AND T. G. PERRY 
1964 Trepostomatous bryozoan fauna of the upper part of the Whitewater 
Formation (Cincinnatian) of eastern Indiana and western Ohio. 
Bull. Indiana Dep. Conserv., Geol. Surv., no. 33, pp. I-I11. 


| 


“ 
oo 


a 


omy 


Key 


~ 


eb 
oh 


; a 


3 
» 
a 
é 


a 


